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L8 ANSWER 1 OF 2 USPATFULL on STN 

AB A semiconductor single crystal manufacturing 

apparatus which can manufacture a single crystal of 

high oxygen concentration to that of low oxygen concentration within a 
prescribed standard range of oxygen concentration, as a wafer material 
for semiconductor integrated circuits, with a high yield, is provided. 
Heat shields 20, 21 are provided in the entire annular 
area between respective adjacent heaters of the heaters 4a, 4b, 4c for 
heating the crucible 3 from the outside periphery side. By using the 
heat shields 20, 21 for localizing the respective 

heating regions for the Keaters Mo actively control the temperature 
distribution for the .crUcibleL-3-.and melt 8 in the crucible, a 
single crystal of hiifh oxygen! J^5ncentration to that of 
low oxygen c^centraftiyzJh^^VEe manufactured within a prescribed 
standard r a^^ /jf ^ ) ^A^kh cpncentrat^on^^wmi^a high yield. 
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L8 ANSWER 2 OF 2 USPATFULL on STN 

AB An improved system based on the Czochralski process for 

continuous growth of a single crystal ingot 

comprises a low aspect ratio, large diameter, and substantially flat 
crucible, including an optional weir surrounding the crystal. The low 
aspect ratio crucible substantially eliminates convection currents and 
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reduces oxygen content in a finished single crystal 
silicon ingot. A separate level controlled silicon 

pre-melting chamber provides a continuous source of molten silicon to 
the growth crucible advantageously eliminating the need for 
vertical travel and a crucible raising system during the crystal 
pulling process. A plurality of heaters beneath the 

crucible establish corresponding thermal zones across the melt. Thermal 
output of the heaters is individually controlled for providing an 
. optimal thermal distribution across the melt and at the crystal/melt 
interface for improved crystal growth. Multiple crystal pulling chambers 
are provided for continuous processing and high throughput. 
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